INTRODUCTION
Obesity is increasing its prevalence at an alarming rate, reaching approximately 300 million people worldwide. Said prevalence is estimated at 20% (9, 12) . Nonalcoholic fatty liver disease (NAFLD) is among the biggest complications of obesity. NAFLD encompasses a wide spectrum of histopatological changes ranging from simple steatosis (SS) to nonalcoholic steatohepatitis (NASH), which can evolve to cirrhosis and hepatocellular carcinoma (21) . SS is defined as the presence of fatty deposits without hepatocellular damage, while NASH is defined as the presence of steatosis associated with hepatocellular lesion with or without fibrosis (2, 3) . Some risk factors have been associated with the development of NASH, such as metabolic syndrome, age, obesity and diabetes mellitus (DM) (7, 22) . The role of the presence of Fe in liver tissue and its relation with NASH has been the target of countless studies. Small quantities of Fe, found in liver tissue, can act as factor enhanc- ing oxidative stress in the hepatocyte determined by fats, virus and alcohol, increasing toxicity and leading to fibrogenesis and carcinogenesis (17) . Mendler et al. established a relationship between the resistance to insulin and the presence of Fe in liver biopsies of obese individuals (11) . Patients with morbid obesity (MO) underwent to bariatric surgery have been a population in which NAFLD has been much studied, thanks to the possibility of conducting transoperative liver biopsy with low morbidity. The results of this surgery have determined an improvement in the hepatic histopathology of these patients (10, 13) . On the other hand, the need for liver biopsy in pre-operative evaluation has been the object of discussion, in some selected cases, considering that patients with advanced fibrosis in pre-operation have increased risk of decompensation in the post-operative, increasing morbimortability of this surgical modality (3, 14, 20) . The aim of this study was to determine the prevalence of SS and NASH in patients with MO, subjected to bariatric surgery in the Obesity Treatment Center of the Santa Casa de Porto Alegre Hospital Complex, and to establish a correlation of the anatomopathological findings (steatosis, inflammatory activity and iron deposits) with the presence of liver fibrosis.
METHODS
In this retrospective study, a total of 250 liver biopsies were analyzed, conducted in the transoperation of patients subjected to bariatric surgery from 2007 to 2012, in the Obesity Treatment Center of the Santa Casa de Porto Alegre Hospital Complex. Patients aged less than 18 years were excluded, as well as those who presented serological markers for viral hepatitis and those with alcohol intake >20 g/day.
The liver biopsies were evaluated by the same pathologist. The histochemical techniques used to analyze the specimen were hematoxylin/eosin (HE), Masson's trichrome (to evaluate fibrosis) and Perls (to evaluate iron deposits). Steatosis was considered to be present on reaching over 5% of the sample studied. The percentage presence of 5% to 33% was considered to be mild steatosis (G1); of 33% to 66% as moderate steatosis (G2) and greater than 66% as severe steatosis (G3) (2) . To diagnose NASH, the presence of steatosis associated with hepatocyte ballooning and/or inflammatory infiltrate was deemed necessary. The activity of NASH was classified as mild (A1), moderate (A2) and severe (A3), as described by the Pathology Committee of the NASH Clinical Research Network. The degree of fibrosis was classified as stage 1A, when sinusoidal/discrete cellular fibrosis was identified; degree 1B if sinusoidal/dense and diffuse cellular fibrosis; and 1C in case portal fibrosis was identified. In stage 2, pericellular/perisinusoidal fibrosis was considered, associated with periportal fibrosis; in stage 3, the anterior changes associated with bridging fibrosis and in stage 4, cirrhosis was diagnosed (1) . For statistical analysis, the degree of fibrosis was classified as mild (stage 1A, 1B, 1C), moderate (stage 2), severe (stage 3) and cirrhosis (stage 4).
A semi-quantitative analysis of the iron deposits in the hepatocytes and in the Kupffer cells was conducted, according to the classification used by Sebastiani et al. (18) in which degree 0 corresponds to the total absence of Fe; degree 1 to the minimum quantity; degree 2 to mild quantity; degree 3 to moderate quantity and degree 4 to great quantity of Fe.
Statistical analysis
The data analysis was conducted using the SPSS (Statistical Package for the Social Sciences) software, version 18.0. This sample size supports a minimum difference between groups of 20%, with power of 85% and significance level of 5%. The continuous variables were described with use of mean and standard deviation and the categorical variables by means of absolute and relative frequencies.
To evaluate the association between the categorical variables, the Pearson chi-square test was applied. For the continuous or ordinal variables, the Spearman correlation test was used.
The statistical significance level considered was 5% (P≤0.05).
This study was approved by the Institutional Review Board of Irmandade da Santa Casa de Misericórdia de Porto Alegre -ISCMPA, with number 70375. Fibrosis was referred to in 108 (43.2%) biopsies, 95 of which (38%) were mild; 2 (0.8%) were moderate; 7 were intense (2.8%), and cirrhosis was diagnosed in 4 (1.6%) cases ( Figure 3 ).
RESULTS

Out
Iron deposits were found in mild concentration in 13 (5.2%) samples, being that in 9 the iron was located in the Kupffer cells and in 7 in the hepatocytes.
DISCUSSION
The results of this study show a prevalence of 90.4% of NAFLD in patients with MO who underwent bariatric surgery. This result is consistent with the literature that reports a prevalence of 84% and 96% of NAFLD in these patients (4) . NAFLD has a wide spectrum of alterations that range from SS to fibrosis and eventually to cirrhosis. Within these alterations, this analysis shows that the degree of steatosis was distributed almost uniformly in the samples (30.4%, 28.4% and 31.6%), for mild, moderate and severe degree respectively. Concomitantly, NASH was found in approximately 70% of the sample, there being a moderate correlation with the degree of steatosis. This finding is consistent with the physiopathology of NAFLD, in which excess fat in the hepatocyte triggers the inflammation process, leading to NASH, which can result in fibrosis (24) . However, this correlation was not strong, since some cases showed intense degree of steatosis with mild or no inflammation, a fact that shows that the liver biopsy, before providing a definitive diagnosis, mainly reflects a stage of evolution of NAFLD.
On analyzing the degree of fibrosis of the samples of this investigation, it was noticed that fibrosis was already present in 48.3% of them; out of these, 38% were mild and only 4.4.% (11 cases) were considered of intense degree. In recent years, bariatric surgery has become an important therapeutic option for MO. Some studies document a significant reduction of fibrosis in liver biopsies conducted during the surgery and after weight loss in these patients (5, 10, 13, 15) . However, the same works report that, if the degree of fibrosis is advanced, the chances of regression reduce, moreover, there is an increase in morbimortality after bariatric surgery in patients with advanced fibrosis.
Some studies have been conducted to evaluate clinical lab parameters with histopathological findings. Liew et al. presented retrospective results of 152 patients subjected to laparoscopic bariatric surgery, in which the insulin resistance (IR), evaluated by the HOMA-IR index, was correlated with the diagnosis of NASH (8) . In a prospective study, with sequential biopsies, Mathurin et al. observed the effects of bariatric surgery on NAFLD and NASH. These authors showed an improvement in all histological and lab parameters in NAFLD in 5 years. It is interesting to note that the improvement in IR, which occurs in the first year after surgery, is a predictive factor of regression of the histological and lab parameters of NAFLD (10) . In fact, the hepatic lesion and Fb cannot be detected by image or lab tests. Some works have sought to identify clinical/lab markers of NASH, like age, obesity, diabetes mellitus (DM), systemic arterial hypertension, inflammation markers, aspartate aminotransferase (AST)/alanine aminotransferase (ALT) ratio >1 and triglyceride (TG) levels >150 mg/dL. The studies that try to correlate inflammatory markers, like some cytokines and others of oxidative stress present various results (7, 19, 16) . There was a moderate correlation between the degree of steatosis and the level of inflammatory activity/ballooning (r s = 0.460; P<0.001) and also a regular correlation between the degree of activity and the degree of fibrosis (r s = 0.583; P<0.001) (Figures 4 and 5 ).
To date, there is no lab marker for diagnosis and gravity of NASH. In this wise, liver biopsy should perhaps be indicated, in select cases, in the pre-operative evaluation of patients with MO and indication of bariatric surgery. Although this indication is already described, to patients with NAFLD and with risk factors to NASH, in the last consensus of the American Association for Study of Liver Diseases, it is important to develop protocols with specific outlining, aiming at shedding light on this controversy (3) . Some authors support that the presence of Fe in the liver tissue is a possible factor involved in the genesis of the inflammation (17) . The excess Fe not linked to transferrin is removed from circulation by the hepatocyte by operation of a peptide called hepcidin, which regulates the homeostasis of Fe (6) . The Kupffer cells (KC) also play an important role in the elimination of iron, since they accumulate this ion when the hepatocytes are saturated. It is possible that the KC, when saturated with Fe, lose control over other aggressions suffered by the liver (virus, alcohol, etc.), favoring the progression of fibrosis (17) . In the casuistic of this study, mild deposits of Fe were found in only 10 (4%) cases, without predominance in hepatocytes or in KC. It does not seem, however, that Fe has an important role in the physiopathogeny of NASH. Corroborating our results, the study by Zamin et al. did not establish correlation between mutation of the C282Y and H63D gene (mutation involved in the genesis of hemochromatosis), in 20 patients with NASH. This reinforces the nonparticipation of Fe deposits in the physiopathology of NASH (23) .
In conclusion, the findings of this investigation confirm a high prevalence of SS and NASH in patients with MO. The correlation between NASH and fibrosis reinforce the indication of bariatric surgery in the treatment of MO and the importance of liver biopsy in the pre-operative evaluation of some patients. Moreover, the low prevalence of iron deposits in the samples analyzed herein makes the participation of Fe in the physiopathogeny of NAFLD questionable.
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